Mechanism of action of agents which uncouple oxidative phosphorylation: direct correlation between proton-carrying and respiratory-releasing properties using rat liver mitochondria.
The proton-carrying properties of uncoupling agents were investigated by measuring passive mitochondrial swelling under conditions where electrogenic proton transport was rate limiting. The ability of uncoupling agents to transport protons into mitochondria, measured in this way, was compared with respiratory stimulation. The results show that with the single exception of arsenate, all agents tested which uncouple oxidative phosphorylation demonstrate a very close correlation between release of respiration and proton transport. These findings are in support of Mitchell's original proposal that uncoupling agents act by promoting electrogenic hydrogen ion transport across the mitochondrial inner membrane.